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PREFACE 


Plant diseases affect all the major food crops world-wide and must be 
controlled to prevent significant production losses and maintain food quality 
for animals and humans. In addition, fungicides are a necessary factor in 
maintaining the availability of fiber and landscape improvements ranging from 
forest management to enhancements through the use of ornamentals. 
Agricultural fungicides are a significant component in effective disease 
control and are critical to plant health management systems. Fungicides 
provide benefits to producers as well as consumers and to local as well as 
national economies. Farmers benefit from the prevention of yield losses, 
improved crop quality, enhanced market opportunities, facilitation of farmwork 
and harvest. Consumers also benefit from an ample, varied, safe, healthy and 
inexpensive food supply that is available throughout the year. 


This is one of 11 separate reports that assessed the beneficial aspects of 
fungicide use in U.S. agriculture. The 11 reports, all using a commodity 
approach in evaluating fungicide use, comprise the Fungicide Benefits 
Assessment. This assessment represents one part of the USDA/States National 
Agricultural Pesticide Impact Assessment Program’s Fungicide Assessment 
Project. The two other parts deal with (a.) a treatise examining the health 
and environmental factors associated with the agricultural use of fungicides, 
and (b.) an assessment of the status as well as the management strategies for 
fungal resistance to fungicides in the U.S. 


The 11 Fungicide Benefits Assessment reports were prepared by a team of 
scientists (team leaders). The team leaders and the listing of their reports 
(by commodity) in the Fungicide Benefits Assessment are as follows: 


Team Leader Commodity 
OUT EAY OC Satria. #vra sera a clai ais larica ots Turf 


Department of Plant Pathology 

211 Buckhout Laboratory 

The Pennsylvania State University 
University Park, PA 16802 


GCaryeberestr om acipirtere ee cates Field Crops - North 
Department of Plant Pathology 

317 Plant Science Building 

Cornell University 

ithaca, ‘NY 14853 


Michaela Davis faces sate cle 34 Vegetables - West 
Department of Plant Pathology 

University of California 

Davis, CA 95616 


Douglas Gubler... 302... «5 Fruits & Nuts - West 
Department of Plant Pathology 

University of California 

Davis, CA 95616 


Kenneth Hickey. ............... Fruits & Nuts - East 
Fruit Research Lab 

Box 309 

290 University Drive 

The Pennsylvania State University 

Biglerville, PA 17307 


Stephen Johnston.............. Vegetables - East 
Rutgers Research Development Center 

RDeSee boxe soe 

Northville Road 

Rutgers University 

Bridgeton, NJ 08302 


Narcy Klages cere ercrnh nee ees Regulatory 
USDA/APHIS 

6505 Belcrest Rd. 

Room 632 

Hyattsville, MD 20782 


Charles Krause... 2 a... oer Ornamentals 
Department of Plant Pathology 

The Ohio State University 

Selby Hall 

OARDC 

Wooster, OH 44691 


Thomas) Kucharek ov. epee Field Crops - South 
Department of Plant Pathology 

University of Florida 

1453 Fifield Hall 

Gainesville, FL 3261i 


Gregory Shaner gp eee Cereals 
Department of Botany and Plant Pathology 
Lilly Hall 

Purdue University 

W. Lafayette, IN 47907 


Pauli Wues tio ote sie tine iet eeeen ners Mushrooms 
Department of Plant Pathology 

The Pennsylvania State University 

211 Buckhout Lab 

University Park, PA 16802 
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CHARLES R. KRAUSE 


INTRODUCTION 


The objectives of this study were to determine the amounts of specific 
nursery, greenhouse, landscape and forest species grown annually; percentages 
of crops affected by specific diseases; efficacy of fungicidal control 
according to specific labelled fungicides; and alternative control procedures 
in lieu of chemical control products as well as other pertinent information 
related to each host-parasite and control system. 


The following is an "expert opinion" survey compiled by a team of professional 
plant pathologists from state and federal institutions that represent one of 
the most knowledgeable information bases in the "Green Industry". The 
following report is by no means inclusive but represents the most accurate 
assessment available at present. The complexity of the multifaceted, diverse 
"Green Industry" created special problems in accumulating the data in the 
following report. Some information was not available. 
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SUMMARY OF ASSESSMENT 


CONIFEROUS TREE SPECIES 


Arborvitae - Insignificant fungicide use (IFU) 


Junipers (Juniperus spp.) - Approximately 8,000,000 plants are in 
nursery crop production. Phomopsis tip blight is the most serious 
disease in these operations. The fungicide most commonly used is 
Benlate 50WP, applied approximately 2-3 weeks with 6-8 sprays during 
the growing season. Bordeaux mixture, maneb and mancozeb are also 
labelled but not as effective. Phomopsis tip blight decreases or 
eliminates infected plants as marketable products resulting in 
substantial losses of up to 50% without preventive fungicide 
applications. 


Pines - Fungicide use not usually a limiting cultural factor except in 
some of the needle cast diseases within propagation and seed beds. 


Christmas tree species - Blights and needle cast diseases could affect 
500,000 acres of Christmas trees out of 900,000 acres grown in the 
U.S. if Bravo were not available. Bordeaux mixture, benlate and maneb 
are alternatives but not as effective. 


DECIDUOUS TREES (FOREST AND LANDSCAPE) 


Ash, maple, oak, poplar, sycamore and walnut are affected at an 
estimated rate of 5-10% of leaf spot disease in forests and on the 
landscape, but fungicides are not used in general. 


Crabapple - Apple scab (Venturia inaequalis) is the primary disease that 
is chemically controlled by fungicide on deciduous tree species. Captan 
has been the most effective control chemical. 


GREENHOUSE 


Bedding plants - 10,000 acres of various ornamental bedding plants are 
affected by Botrytis (gray mold), Pythium and Phytophthora root rots, 
Rhizoctonia, mildew and damping-off. Without Chipco 26019, Benlate, 
Captan, Terrachlor, Truban/Terrazole, Banrot and Subdue, 10-15% losses 
would occur in general. 


Bulbs (Daffodil, Dahlia, Easter Lilies, Gladiolus, Hyacinth, Iris, Day 
lilies, Narcissus, Tulip) - At least 17,000 acres of bulbs are produced 
each year in the U.S. Up to 90% of various crops could be destroyed by 
root, stem, corm rots (i.e., Sclerotium, Rhizoctonia, Fusarium, rusts 
and leaf spots). Terrachlor, Benlate, Triadimefon, and Chlorothalonil 
are the major chemical control agents that allow bulb production to be 
profitable. 


Carnation - At least 3,633,000 sq. ft. of commercial greenhouse area 
are devoted to carnation production primarily in Colorado and 
California. Root rots, gray mold, rusts and other fungal diseases would 
decrease flower quality and curtail production if chemical control was 
not available. Products such as banrot, benomyl, daconil, truban, 
terrachlor, ridomil and iprodione reduce potential losses of 90-100% to 
insignificant levels. 


Gardenia - 100% of the 15 acres of gardenia are diseased (Phomopsis) and 
would be lost without Benomyl. 


Poinsettia - Root rots caused by Pythium, Rhizoctonia, and 
Thielaviopsis, Botrytis blight and damping-off affect up to 30,000 acres 
of Poinsettia. Control is achieved with Banrot, Benlate, Chipco 26019, 
Chlorothalonil, Ornalin, Subdue and Truban. Mancozeb is an alternative 
for Botrytis blight control. Only soil fumigation and soilless potting 
media are alternative management practices. 


Rose - Information was not available. 


IV. SHRUBS (WARM TEMPERATE AND SUBTROPICAL CLIMATE) 


Aucuba - 10% nursery and 10% landscape plants are diseased with mancozeb 
being the only control for Phyllosticta and Colletotrichum leaf spots. 


Camellia - 5 to 15% of Camellia grown in nursery and landscape are 
affected by Glomerella dieback and only controlled by Benlate. 
Phytophthora root rot can destroy 100 acres (100%) Camellia in the 
nursery. Only metalaxyl controls it. 


Crepe Myrtle - 5 acres of crepe myrtle are treated for powdery mildew 
with Rubigan, Zyban, Benlate, and Bayleton. 


Wisteria - Acreage affected by Cercospora and Colletotrichum leaf spot 
and controlled by Benlate is not known. 


Photinia - Almost 6 million Photinia plants are grown primarily in 
Georgia, Alabama, Florida, and California each year. Fungal leaf spot 
diseases, rust, powdery mildew, Botrytis canker, and root rots are 
controlled, respectively, by Triadimefon, Triforine, Mancozeb, Fenarimol 
and other products. Without the latter products commercial Photinia 
production would be impossible due to reduced plant quality and lack of 
propagation material. 


V. SHRUBS (COOL TEMPERATURE ) 
Azalea, Rhododendron and Mountain Laurel (Kalmia) - Azalea, Rhododendron 
and Kalmia spp. are severely affected by root diseases throughout the 


United States in propagation bed and in the landscape. Seven to 8,000 


3 


acres of the above mentioned plants are annually grown in nurseries and 
gardens. Damping-off (Pythium), Phytophthora stem and root rots can be 
controlled by Banrot, Truban, Subdue, Banol, Ethazole, Aliette, 
Terrachlor and other products. Without them, production of these 
popular species is impossible. Petal blights, leaf spots, powdery 
mildew and leaf blights are controlled by Mancozeb, Chipco 26019, 
Ornalin and Bayleton, respectively. The latter allow production of high 
quality plants along with the use of sanitation and sound horticultural 
practices. 


Boxwood (Buxus spp.) - Boxwood (Buxus spp.) is severely affected (8 to 
10%) by Botrytis canker, macrophoma dieback and Volutella blight. 
Significant control is achieved using mancozeb. Left unchecked after 
infection or without proper horticultural practices, the above diseases 
significantly limit the cultivation of boxwood. 





Data on euonymus, holly, Ligustrum and rose not available. 
Pyracantha scab control data was not available. 


CONCLUSION 


Due to the diversity of nursery, greenhouse, landscape and forest crop 
species, the editor did not attempt to include all species and host- 
parasite/fungicide control systems that are labelled by the United States 
Environmental Protection Agency. While much of the data in the above report 
indicate injury or disease at 5 or 10%, apparently tolerable levels for other 
species such as field crops, such losses to high cash annual and perennial 
nursery, greenhouse, landscape and forest crops represent substantial 
reductions in grower income. Many of these losses represent reduced esthetic 
quality, not necessarily mortality. 


Until effective alternative fungicides such as biorational products are 
available to control plant disease and loss, continued use of conventional 
fungicides listed in this report should be supported. 


Recent concerns about worker safety, public hazard and environmental quality 
due to fungicide exposure should be continually addressed, if based on sound 
scientific experimentation. The benefits of fungicide use, if performed 
safely and legally, far exceed any risks to the general public who purchase, 
utilize and enjoy nursery, greenhouse, landscape and forest crops. 
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